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PURPOSE: A method is 
provided which forms an 
aluminium or aluminium oxide 
film using an aluminum 
source and an oxygen source 
that are less contaminated by 
chlorine and carbon. 

CONSTITUTION: The method 
for forming an aluminium film 
comprises the steps of 
inducing dissociation reaction 
of the compound by 
contacting an organic 
aluminum compound as an 
aluminum source material 
onto a substrate to be 
deposited using a carrier gas; 
and introducing an energy 
supply source onto the 
substrate so that the 
aluminum film is obtained by 
thermal decomposition 
reacting a material adsorbed 
onto the substrate by the 
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dissociation reaction. The 
method for forming an aluminium oxide film comprises the steps of inducing 
dissociation reaction of the compound by contacting an organic aluminum 
compound as an aluminum source material onto a substrate to be deposited using 
a carrier gas; introducing an energy supply source onto the substrate so that the 
aluminum film is obtained by thermal decomposition reacting a material adsorbed 
onto the substrate by the dissociation reaction;. and introducing an oxygen 
contained gas and a heat energy supply source so as to oxidize the obtained 
aluminum film. 

© KIPO 2002 


if display of image is failed, press (F5) 


http://patent.kipris.or.kr/bin/KpaJulltext.cgi?appLno=1 020000080425 03-07-25 


(51) Int. CI 


S^SM 0-0371932 

(19) CHeEJ^*©l8(KR)- 
(12) §448I3M(B1) 

7 (45) SUSJtt 2003a02ll1ia 

C23C 8/10 (11) S*Hfi 10-0371932 

' (24) il^ail 2003^01^2811 

(21) §S!SS 10-2000-0080425 (65) ^2002-0051401 
l2£LmmL& 2QQQS12f»22g (43) gJHWP 2002B06«29tt 

(73) mo\^Ji 

33IE S^AI fg? SUIg 369-19 ggfSIOI* 2BXI 203 g 1012 

(72) g*g» 

33|£ gfefAl gg? SUM 369-19 ^& ggfSIOIS 2 El XI 203 S 101S 
0|§±! 

AH m m m A I S 2f ;? <y g = 56- 1 AH 8 CH 8} JH JH S 5 ■} ¥ 

Am4HAia^?tilJS&56-1AI«aWjHHS94¥ 

(74) aiaiej 0IXH21 

AM/^y ■• ggg 

(54) ttgoiteot ^»»*oiteQhsi mx&a : ; 

s fgs eiESi ^xion neeh #si8*¥oits &re*s gstsft g^goii 201a. e gjgsi gsta 

SS, S^DIs SfSfSI gSJS flfi 4;^ oj 51X11 Ahgooj o^ovsqi^s ^|e*CHl §^A|9|fe HJ§21 0IS 

sei^ois oigsio) g^oi^g gsfohfe ass £xi3ss ^ ssa s^om s*sts =*=>^ 

&± gEI^OIg OlgSIOi ^SAOIfe 3§i §h ^3I£ SI 01 01 ^3|g £xl^£S EL^SIOl 

CI. 31X11 S2¥2I B83| SSI 3IS2I gfSOII UISH fe'I 4 SIOUH, e*£X0 ±X|2| HI 5 CHI 4: 

safe bige aa» 4= sick 


6!!2!0i 

^ssf^oiig, sixis 3s 3i*. ci oil i! oil i! oi ej seals', sei^oi 


E IS Si 31 2011 AH e KSOII 2|g[ gj-gfOII £|8H S*t s?3|0ll b|3||5r01 agttVDIte HfBTOI S§£|fe 

3f§s uaaci. 

£ 2fe S BT80II SI5H SSS ttStttVOIb «W2| =jhI 2^£(± 2.3 %)9S ill 2^E(± 1.9 

%)g UEiaci. 

E 3S B ttaoi 2I5H S§& 15 nm ^jWISI ttSH^QIs HW2| S3|2!S! ^Si UEIfcijCh 

E 4fe B ^SOII 2I6H HISS 15 nm ^2HI2| &»8NPD|fe 3*3*31 §£H21 gfgCHI °loH UI2SS 140-180 
run ^3HI2| ^SISfDIis SW2I S3|2| UEItSCI. 
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ateoi ^ot±r Jig w o mow mzHJi^ 

B i§8 S¥0lfe at SE£f ttsf B*0IBQtB §as>fe gfgOil BB 2£S, ^Sl B£XD ^XfOll g 
SB S¥Dlfe B[ SEfe tfS .BVOIBOfB 3IB0II gaffer BBOI »B 3S0ICK 

6tftB*oiB8 a^i aeaoia ?tAiBaoii chsh *b»o. seb asm bbb 1^012 ch^bsi a 
vcssi s^chi dish hbboi ao. aBB*oiB §g u§§ e as en^a ataoii atggi §g 

XfB^OI SCf. OIBdB &»B*0IB2| e£ir SUSS 10|| CLFsg gSf*joi a £ - OfUEh B£»| 
^X^a SSQ*. <L^s>, atg ^X|°\ o S Qv eo| | sy^jj oiSH 4- 2ife 3101 BBIXI 

SiCMBHSB 1: Y. Kim, S. M. Lee. C. S. Park, S. I. Lee, and M. Y. Lee, Applied Physics 
Letters, vol. 71, p. 3604(1997)) SEB. ^ol E, b S tf»B¥0lfe st8 FeRAM(Fer roelectr ic Random 
Access Memory)£i PZT(Pb(ZrTi )0 3 ) SSgCHI gg»0| 4*4: S¥B nffe Btf &X|evog A I- SB 31£ B 

h^b 20ii fi^aao.isQsa 2: oibh. £JS2*. Hteia. ^§4*, sxfs. oisei. oiss. sisa 

B^BSfll^BCIIffl p, 255(1998)). 

B^, «Wfi 0|^^ aB ^(source)S SAIOII §S5*fer BSa BefSsrffljttfe BBI ^jgg 

§25fS 3|& aafBBOII 2I-6H/HB ^ 21 2 1 ffH^Oil 3|B H2a fi« 

oil a^isoi bab ¥2hisi stsng asAis 4* sin. s*a asoi Aiaoi oma sis §s 301a 4* 

Oil UiaiS^I CH^Oil BtS| cjhis 3AS13I noiB 4= act. T. £S£f2l M. ^H^OI B9B Sj -gn 
8 BB"0II 01 gfBOl B ^SSiOi 21Q. (BUSB 3: T. suntola and M. Simpson eds. Atomic 

Layer Epitaxy, Blackie, London(1990)) 

BE, S2fB 4 Oil 'SICtH, S»§ SjS BB?l&8 OISB tf»B*0IS »W2| "a SOII A) BVDIB 
Hi S£IB£BB*OIB(AICI s ). BEiniBB¥0|*(AI(a«a). aDHBBSBB¥OIB(AI(a«iCI) 

01, &±SH ^gb *S3l0y». 3MsV»«^(H&i. ^Mi^fNzO) SOI ^0|H 9iO . 

4: Kaupo Kukii, Mikko Ritta, Markku Leskela and Janne Jokinen, J. Vac. Sci . 
Technol ..A, 15(4), 2214(1997)) 

D\^2\ §JXfS aS 3IB ^ S CHI AH B90IB AhOI^ 52 BBOI AB8H B§ 

Oil 2J5H gJCHU fch»B*DIS «WOI S§of°§, as SE^f SW2I 111, 82^. ¥g H 

H2f SB e*o*2| ^aOii DH^ S SSI M°JCL ^. ^ V S S§ SSOilAi 6fS&¥Dlfe S|Q[B SSAI 
^1 S^Oilfe g^2f B^Oil 21 B ^^Sl ei6H ^^£1 g^M, 85!^ S^J ^^01 

n§[g^ 3i°^ snan sip. Be. ^s as seoiiai ^BB^Dik «wa ass gBAias 
^s u s^ ate ^fxife ^»»*aite zi^im &m ^ sixib v^swsf uaas 
a as a^i2« ^aoi m&zi^ mmmo\ shq. 

af<=>Of 01 m 12X161$=: Jim*! MM 
If £f AH , B fegSI s^S S^£f B^Oil 2iB SS0I 5jS S¥0ls^^2|- AMAH ^^Ols 


oia as ^^im eas^i ?imoi b &soii ca^s , ^foie 4:^sssai, s^i ^¥Qis siess 

SB^IfllB OlS6f01 §^§[2Xf olt: D\BO\\ S^sfOi m^MS\ oH^IBSS ^£6^ B^ll, ^ a 

^1 7IBB0U Oil Li XI g^§IS E8J810I S^l 8RBIBS0I S\m &D\ D\BW B^B ^^5H BBOI 

a8KS ^¥Dls B?0B 2S ^§2£ Sfe ^¥0l^^a ga&aoi fllSBO. 

SEB. B BBOD CD = ^ ( &¥Dlte ^^^^^Ai, ^^1 ^¥Dls BBBB SB3IBB .OIS»01 

nxf 8^ ^isoii s^ofoi a^i seea oh^ibsb ^sm^ a^i ^i&soii oiiuxi g^i 
sgjsFoi a^i aaiBSoii asu a:?i ^leoii s^a tit ^^sh ye oil ashoi ^^dim^§ & 

31. 9i a^l ^012 a^Ols a|g ^SfSf^l ?imOj ^»»^lfll a ^OilLHXI S^^S SE^'Sfe 
B SSSffe 2!§ ^§21 8^ ^Sf&¥0lfe e|a ga^SOl ^ISSQ. 

oi oh, ?iea ss^ sio 2 a as ^s^g ?iea 150 'c ois^a ss^. ^iea s^oii^ 

100 ic oima s^m atz» sxiaht soi u^bsibqi. n oi^^ a^i seoi«2b ae ^ibboiiaisi 
g^6H bsoii asfoj a^oifea b^bboi ue^uh^ wb^bxi b»o, 

oi n. e^sss ^oib s^is^oifesnrssfe a?ii aa^ia b a situs &a^ia s«r 

TIBA(Triisobutyl-aluminum), DMAH( Dime thy I -aluminum Hydride)SOI 21 H. B2lieJ5lia S^B 
2^fe TMAA(Tr i methyl -amine alane), TEAA(Tr i ethyl amine alane). 0MEAA(Di methyl ethyl amine alane)S 
01 5ttO. BBDB3I BM8 35Ha 4^^a BBB Baei(alane)OI B^BBBB Of°j(amine)e UHflAI 
& BBSS. 5!§s«eJ Al-C BBOI SI 01 ^S ££a ^afg 21 4^ 2lO. 3 g Oil AH, ^¥01^011 3PH 
a BBB BaiB(alane)OH B^BBB 0^°] (amine)OI sfS BBB B ^EHM TFXII2 OI-°i 

BaiB 3i^a 2oi af^sjefoi mm, amm oiibojej aenei(DMEM)oi bigsiao. 
oi^i ah ^B^iflisfe 4^^. oils, mm. m± soi Pi^sm 4^^pf ms bi^sisia. y§5 ma 

4^^ ^9\D\^ TISOiiAia Al-N BBS BS^AI^e B OfUBf Saiaa 4^dL gsf BSB ^oHofe « 

b# 6i°§ saiaoi e^saa^ 3aoii £§§ so. 
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neoii s*fB sraiBB «bai» i^dism g^o^i ?\m ouux\ g^ogb m o\\ u xi , § 

Oil Li XJ . SIOIIUXKaiOIH, Xf2|£, §0| 2iP. g£f*P (XI U XI • OlStt AIM 0f^£. 

SIS. 4=4: g£fSD> §1 AtSB 4* 4*£ MBf^DPh dHJSjom. 3 Ol^fe 4*4: B?i3l 

D\&0\\M2\ Al-N gfl BSSAI31 DMEAA2] 3I&B8HS ^ XII 6^1 ffHBOIP. 

mi§ soil tfoini sststB »b S4=(s sg g^oi^s g^a^^n^ ssu^ 

P. m a^DlfeS nSI * tf»A|9|fc 3}§i B^8>0| PS2J ttfiBMpDI&S S*TB 4*£ 2JP. 

0121 CH^Oi, 2* 845921 AISAI2I, ^ SNMIfer S4B# ^aa^ aib. ihxis I?|fl|g ^S>B 

aib. msi^of oil U xi e sjwb aib ss^fesm. 

SEB. 3#£ Sf¥0lfe 48 &»»3| ^ 3H 0)1 U XI §^2Sb 4*831 (hfcO). 

aaB^auk). Htf»a^(rw». #±(o 2 ), £^(o 3 ) ssi pixub oisskn gonuxi, *oiiLixi(aioi 

XI, J}2\&. 2!2ld). M Oil U XI gf 5B8KH 6191? 4- SIP. 

g^Olfe 443 tfSAI PS SgMQ M &BB0I b^2|8K)l, SBf^DI- 3IHISB &± 

£^oi sbs pb uiais ^ffesiu ^ ssorwesiao. 

(41 AIM) 

- 0I6K B ttB2l Uf»S!B 4AI MM OioH ggSQ.. 01 B SXI MB B?l flB ^^0104, ^oi 
S^SJ B9IM UPB B «B2| g^g XI1B81&IB 3301 OfUCf. 

3IBSI B£M 100 ICS 8XIBP. DMEAAM ^± 9H £1 CH 3^21 tHMUM So(j S43E Ui¥S 120s 
SB *Oi SB OMEAA §31 »B5HQ 120s SB BBB 4*4: Hi XI 3^8 SOi 
4 30 mTorrS 0§S fi PS 4B 4^MP£DFB 30£ SB B^mSP. 0| Hf§M S6H 189 ^¥ 

oi^m §^sa ( ois 5SI B^ofoi 5 bmpqim e^acf. 

3 ^ 120S SB BBS &± D\±m S4£ 'US ^HttflO. <^£J 4 30 mTorr 

s B§as * 4B ^Ba^cna b^sioi S4e if^oife mm ^ssfoi s^oi^ 48 his 
sisp. 

am I^DIhI e^S^B Smai ^^l(cycle)^ 8KX 01 1§I B^5K)j Di°J 

£ 1S B SSM df^ S^f ^^I2f S¥0Ih S|2| %3)il£f2| 3^||g UEIt«0. <XP| AH . 

8 S^S ii^a¥0|te£| ^MS UEIUifeQI. §^ ^aS¥DlfeS| S§( tt¥DI68 5 

21 * ^SfA|3IB S§)HJ A|^ £|4=M ^xHf4^!2S dlSI&g SOI SCf. 01^ B ^g£| S 

nam. £ imai , y^s g^s e^oi^ e^M ^§ UEftuci. g§ sj^m 
^^iaoi 1.68 oi^si &m mo^^h sioi §^§§ sj^m ^^isioi xi^gi- sf¥oife ^ 
pi ^OiSSM ar ^ sia. 

£ 2^ B CCf£f 4 Bxl(inch) Si ^IBMAH <*»»*0lte ^^S| %1 2g£(± 2.3 %) 

si in eu£(± 1.9 %)b UEfaa. oi^^Ei, cub^ ?ibmai &® »¥oife bwsi ^^oi egj 
BB tt 4- aci. 

£ 38 6hS 3^ 1 MV/cm ^Xl 10" 8 A/cm 2 0|8h2J V^S^^e ^ 

7 MV/cm ^8 »aSS2l »B SOIH SIO. 

£ 4^ ^¥0ls SSS(^)£I AICI3. AI(CH3) 3 , AI(CH 3 ) 2 CIS iill ^¥0ls S^S!I2|- S^S! 
AhOlSI ^^5H B8M SloH 6hsf ^^Dlfe Sfa|g §sr^B SBH2J ^IXFS S^ P|#M Olgmoi .140- 
180 nm ¥2HI2J ^» &¥0ls ^SfM ggAia S^2f, B &SS| gfg2g B^B 15 nm ^DilBJ S* v 

s Dlfe svq|o| -^2^ Unas aoia. 

3I5M SJ5H S*r@ 6hS if¥Dls s|SfS ^8 V^SW StM 1.59-1.63 
i§§ 3FXI 3II BB. B &a°l »BM SJoH ^sl^^Ols ^e^2| 3^ 1.68 0I«2| 

iii ats ^uisai£ ^4^e spi^ as§ s^bb ^ sia. £ 421 §?, x ^b 2 

5ISOI e^^ v M trfdf V^S#£J S^^ f ^ ^Ig^PI- B ^^Ol^ afQISI §?, ^|^£J 

WOlb WMCJ ST8B % v ^ 9iH OIB Xi&0| CH MM 2I0IBO. (H2J-AH »U 

B WOI USSSiSe fi0^J2, 01^ ^8 ill »MAI£ tt 4 s SIP. 


MM 

B &S0II HfM2 r H^£HJ ^8 S^IXig S! *M CHB ^B ^S£S 5TB ^SJS^DIs Sf§ S^ 

aiu ^ ao. 

B WB2I Pi SattBtfOI OHJDI, ^^il Btt»2 Ulfltttf k^lXI S20I . S^2f 

B^ ?|g0l 2j8 ^¥0Ih°J asf^ §!SS¥Ei tt»tt*OlteB ,B»f»fe 20! D\^o\Q. 

b &S2i se p§ s^^so^ oiilixis sssssmi bs^ibi gss ^^±= soi ^sfp. 

B aSSl SE Pi lib E»£| ^THIXilOi mglb 5^'^0I ^4^§^ ^aS¥0IM§ e^Sfb 201 

b sssi se Pi lib ^s^ss ois^^am, BSSUl, M2«£§ ^5HB bsms^eisi <^ 
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S Bg2| SE as Safe ^slfe^Ols 9|S HlSStfe S§5|0I2 3HI32J S3h HlgSffe 2J0I D[ 

s=?m 1 

ifoife iigisw, mmo\s mm mm e^iai o\msm m^mnn sit imon g^ot 

feOI ?'|B^0M CHI LH XI ggfi ESsKM 4f?l 6H£IBS0II 2JSH &OI 3 IB Oil i^tg §§§ g^SH B 
§0|| 21 81 01 g^OlfeSJS Sfe B3IIB S&ohte 5!S ^S2£ 8ffe Sf^DlteS|2| g^gfa . 

S^S 2 

s^dis ^^usai, ^i t?Dife simmm sbpihis oigsioi s^smxi- sit :mboii s*si- 

.01 4PI SI8S2I oHEJBSs £?£§ti= B5II: 

&OI UIB&OII WIUXI §33§ ESJ8I01 &OI 6H£IBS0II °ISH &OI 51 & 0)1 S*fS SiJg g^SH B 
§011 £18101 ^¥Dlfe^S £B eai: SI 

£01£! feOI gf = D|fe&fS 6.^8^1 9181-01 tf^S^iaia SOIIblXI ggSi EgJSIfe B3IS SSS| 
3 

HI 18 SEfe HI 2&0II 21 (HAL 

&OI 3IBS S^IB SEfe dSfg UIBB 3JS 81 fe SNMIfeBf EEfe aSttt*0lfeQt2| g« 

8^8 4 

HI 3S0II 2101 Al. 

feOI 3>IB0I g^3IBBI S^CHIfe 5iB2| 100'COISIS, &SS3IBS S^OIIfe D\B°i 

150-C0I5I2I g£S 2|2| SXISfe 2S ^S°S 8Ffe Sf¥D|feQ| SEfe dSH^DIsOJSI 

S?8 5 

HI 18 SEte HI 280II 2lCHAj, 

°?\ Sf^Dlfe S&gS S£I0|±Y1 g¥0ls. U Oil ^ &¥0lfe »0I=EK>I = . M£IOHSOheJ & 

aiei. M£ioiiaohej aaiei sEfe aoniioinofsj ttaieiss oi^cnxife &S3ii £= sfeiiei?ii sisg 

gOII/H tiBia 1g°J 51 ?S2g site S^OIfeej SEfe ^Slfe^DlsSf °l iggfg. 

S?8 6 
HI 5S01I 21CHA1, 

a&gg poiigoiigom ^aieiej 31s ^§°£ sit t^oi^st ^aa^oi^efsi isa 

a. 

s^?s 7 

HI let SEfe HI 28011 aw/H. 

#31 SBUIHIfe 4=±. 0|§5, 11, g£ goil/d d^B CH i= 1SB! 5S fS°5 61 8t?0lfeCt 
HI 78011 HOI At. 

40| SBUIHIte ^§££ 81 te ^^Olsaf £fe ^S}^ = 0l^e|°J iSgg. 

HI 1 Sfe HI 2S0« 9XO\H, 

401 oil mi isa's sei^of onuxiei 5§ stt g^oi^et se^ ^sta^oife^si is 

S^PSf 10 
HI 9&0D HOI A). 

6PI fyiOfe 4=^ M£t^Dte! 2§ ^§£S Stfe &^DIfeet Efe <i»ag^0lfe^°| gggJS. 
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»?» 11 

M 28011 ?10\M. 

12 

SI 2»<HI 9iO\M t 

^ Oil Li II S3£!H^*r £h£ Mdf^DFM OlgSlfe 3§ 8*fc ^¥0lfe^2| 

S?» 13 
SI 2»«| &Oi/H. 

•tf^i astata aartf?i tt*DifeQts ssshfe 3f§s 221 oi& emmoi Br*oifeata ^§6^ & 


14 

SI 28 Oil SUOl/d. 
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to 
c 



Position(cm ) 


1x10 
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£&4 



Electric field(MV/cm) 
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